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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a chip type ceramic 
thermistor by a lower cost method by covering a surface of a ceramic 
thermistor element not covered with an outer electrode with a ceramic 
layer having a higher specific resistance than that of an organic 
insulating layer or the element. 

SOLUTION: The chip type ceramic thermistor 1 1 comprises a ceramic 
thermistor element 12, outer electrodes 13 formed at both ends of the 
element 12, and an insulating layer 14 covering an outer surface 
except the electrode 13 forming parts of the element 12. Here, the 
element 12 is formed of a thermistor material which contains two or 
more metal oxides selected from Mn, Ni, Co, Fe, Cu and Al as main 
components and has a specific dresistivity of 200 Q.cm or less. The 
layer 14 is preferably formed of an acrylate insulating resin. Further, 
Ni-plated layers 13b and Sn-plated layers 13c are sequentially formed 
on both ends of the element 1 2 by an electrolytic barrel plating system. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The front face of the ceramic thermistor component which the external 
electrode is formed in the both ends of a ceramic thermistor component, and is 
not covered with this external electrode is a chip mold ceramic thermistor 
characterized by being covered in the ceramic layer of high specific resistance 
rather than an organic system insulating layer or a thermistor component. 
[Claim 2] Said ceramic thermistor component is a chip mold ceramic thermistor 
according to claim 1 characterized by specific resistance being 200 or less ohm- 
cm. 

[Claim 3] Said insulating layer is a chip mold ceramic thermistor according to 
claim 1 or 2 characterized by consisting of insulating resin of an acrylate system. 
[Claim 4] It is the chip mold ceramic thermistor according tp claim 1 or 2 
characterized by the ceramic layer of high specific resistance consisting of same 
presentation system as said ceramic thermistor component rather than said 
thermistor component. 

[Claim 5] They are claim 1 which the ceramic layer of high specific resistance 
uses as a principal component the oxide which consists of two or more sorts in 
Mn, nickel, Co, Fe, Cu. and aluminum, and is characterized by consisting of a 
ceramic thermistor ingredient containing at least one or more sorts in Zn, 
aluminum, W, Zr, Sb, Y, Sm, Ti, and Fe rather than said thermistor component. 



and a chip mold ceramic thermistor according to claim 2 or 4. 
[Claim 6] A chip mold ceramic thermistor given in either of claim 1 to claims 5 
characterized by said external electrode consisting of an electrolysis deposit. 
[Claim 7] The process for which the ceramic green sheet for thermistors is 
prepared, and the process which carries out the predetermined number-of-sheets 
laminating of said ceramic green sheet, The process which cuts and calcinates 
this layered product to the shape of a chip, and obtains a ceramic thermistor 
component, The process which forms the ceramic layer of high specific 
resistance in the front face except the both ends of this ceramic thermistor 
component rather than an organic system insulating layer or a thermistor 
component, The manufacture approach of the chip mold ceramic thermistor 
which carries out electrolytic plating of this ceramic thermistor component, and is 
characterized by having the process which forms an electrolysis deposit in the 
both ends of this ceramic thermistor component. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the chip mold ceramic thermistor 

and its manufacture approach for surface mounts. 

[0002] 

[Description of the Prior Art] Although Ag printing electrode is used for the both 
ends and an external electrode is formed in them, as for the conventional chip 
mold ceramic thermistor, it is desirable to form the deposit by electrolytic plating 
on Ag printing electrode in order to raise the solder wettability at the time of 
mounting, and solder thermal resistance. However, at the time of electrolytic 
plating, plating deposits also on ceramic thennistor component front faces other 
than the external electrode formation section, or a ceramic thermistor component 
corrodes and dissolves in them, and a chip mold ceramic thermistor, especially 
the chip mold ceramic thermistor which consists of a low specific resistance 
ingredient have the problem of producing a change in resistance. Therefore, the 
glass layer was formed in the front face of a ceramic thermistor component 
except for the external electrode formation section, and the corrosion of that 
plating deposits on a ceramic thermistor component front face at the time of 
electrolytic plating and a ceramic thermistor component front face is prevented. 
[0003] 

[Problem(s) to be Solved by the Invention] The conventional chip mold ceramic 
thermistor 1 consists of the ceramic thermistor component 2, external electrodes 
3 and 3 formed in the both ends of the ceramic thermistor component 2, and a 
glass layer 4 formed in the front face of the ceramic thermistor component 2 
except for the external electrode formation section, as shown in drawing 5 . 
[0004] This chip mold ceramic thermistor 1 applies and bakes Ag thick film paste 
on the both ends of the ceramic thermistor component 2 as a substrate layer, 
and forms Ag printing electrode layers 3a and 3a. Next, the glass layer 4 is 
formed in ceramic thermistor component 2 front face, after that, electrolytic ' 
plating processing is performed and the nickel deposits 3b and 3b and the Sn 
deposits 3c and 3c are formed. 

[0005] However, since the above-mentioned chip mold ceramic thermistor 1 and 



its manufacture approach had the process which applies and bakes Ag thick film 

paste on the both ends of the calcinated ceramic thermistor component 2, they 

had the problem that productivity was low and cost cost dearly. 

[0006] The purpose of this invention is offering a chip mold ceramic thermistor 

producible by the cheaper approach, and its manufacture approach. 

[0007] 

[Means for Solving the Problem] The front face of a ceramic thermistor 
component where the external electrode is formed in the both ends of a ceramic 
thermistor component, and the chip mold ceramic thermistor concerning this 
invention is not covered with this external electrode is characterized by being 
covered in the ceramic layer of high specific resistance rather than an organic 
system insulating layer or a thermistor component. 
[0008] As for said ceramic thermistor component, it is desirable that specific 
resistance is 200 or less ohm-cm. 

[0009] As for said insulating layer, consisting of insulating resin of an acrylate 
system is desirable. 

[0010] As for the ceramic layer of high specific resistance, it is more desirable 
than said thermistor component to consist of same presentation system as said 
ceramic thermistor component. 

[001 1] As for the ceramic layer of high specific resistance, it is more desirable 
than said thermistor component to consist of a thermistor ingredient which uses 
as a principal component the oxide which consists of two or more sorts in Mn, 
nickel, Co, Fe, Cu, and aluminum, and contains at least one or more sorts in Zn, 
aluminum, W, Zr, Sb, Y, Sm, Ti, and Fe. 

[0012] As for said external electrode, consisting of an electrolysis deposit is 
desirable. 

[0013] The manufacture approach of the chip mold ceramic thermistor 
concerning this invention The process for which the ceramic green sheet for 
thermistors is prepared, and the process which carries out the predetermined 
number-of-sheets laminating of said ceramic green sheet, The process which 



cuts and calcinates this layered product to the shape of a chip, and obtains a 
ceramic thermistor component, The process which forms the ceramic layer of 
high specific resistance in the front face except the both ends of this ceramic 
thermistor component rather than an organic system insulating layer or a 
thermistor component, Electrolytic plating of this ceramic thermistor component is 
carried out, and it is characterized by having the process which forms an 
electrolysis deposit in the both ends of this ceramic thermistor component. 
[0014] According to these invention, a cheap chip mold ceramic thermistor can 
be easily manufactured by performing direct electrolytic plating to a ceramic 
thermistor component, without using Ag printing electrode. 
[0015] 

[Embodiment of the Invention] The gestalt of one operation in this invention is 
explained to a detail based on drawing 1 . 

[0016] The chip mold ceramic thermistor 11 shown in drawing 1 consists of the 
ceramic thermistor component 12, the external electrodes 13 and 13 formed in 
the both ends of this ceramic thermistor component 12, an external electrode 13 
of said ceramic thermistor component 12, and an insulating layer 14 which 
covers the outside surface except 13 formation sections. 
[0017] This chip mold ceramic thermistor 1 1 is produced by the following 
manufacture approaches. First, the specific resistance which uses as a principal 
component two or more metallic oxides chosen from Mn, nickel, Co, Fe, Cu, and 
aluminum produces specified quantity **** and a 40-60-micrometer ceramic 
green sheet into the thermistor ingredient of 200 or less ohm-cm, and cuts an 
organic binder, distributed material, a surface active agent, defoaming material, 
and a solvent into it at predetermined size. Next, the predetermined number-of- 
sheets laminating of this ceramic green sheet is carried out, and it sticks by 
pressure and unifies with a hydraulic press machine so that it may become 
predetermined thickness. Furthermore, the Plastic solid is cut for the ceramic 
thermistor component of the shape of a chip of predetermined size. The ceramic 
thermistor component 12 before this baking is calcinated at 1000-1300 degrees 



C, and the ceramic thermistor component 12 shown in drawing 2 (a) is obtained. 
[0018] Next, as shown in drawing 2 (b), methods of construction, such as 
TAMPO printing, are used for the insulating resin of an acrylate system, it applies, 
and it leaves the external electrode formation section and an insulating layer 14 
is formed [ perimeter 4 side face of this ceramic thermistor component 12 is 
made to carry out heat curing, and ] in it. 

[0019] Compared with the conventional glass layer, the insulating resin of an 
acrylate system has strong plating-proof nature, and it is more desirable. As long 
as insulating resin has plating-proof nature, it may be things other than an 
acrylate system, and acrylic, an epoxy system, a fluorine system, a silicon 
system, a vinyl system, etc. are sufficient as it. 

[0020] Furthermore, to the both ends of the ceramic thermistor component 12 in 
which the insulating layer 14 was formed, with an electrolysis barrel plating 
method, sequential formation of the nickel deposits 13b and 13b and the Sn 
deposits 13c and 13c is carried out, and the chip mold ceramic thermistor 1 1 as 
shown at drawing 1 and drawing 2 (c) is obtained. 

[0021] Next, the gestalt of other operations in this invention is explained based 
on drawing 3 . In addition, the sign same about the same thing as the chip mold 
ceramic thermistor 11 is attached, and detailed explanation is omitted. 
[0022] Chip mold ceramic thermistor 11a shown in drawing 3 consists of high 
specific resistance layer 14a which covers the outside surface except the 
ceramic thermistor component 12, the external electrodes 13 and 13 formed in 
the both ends of this ceramic thermistor component 12, the external electrode 13 
of said ceramic thermistor component 12, and 13 formation sections. 
[0023] This chip mold ceramic thermistor 1 la is produced by the following 
manufacture approaches. First, like the chip mold ceramic thermistor 1 1 , a 
ceramic green sheet is produced and the predetermined number-of-sheets 
laminating of this ceramic green sheet is carried out, and it sticks by pressure 
and unifies with a hydraulic press machine so that it may become predetermined 
thickness. Furthermore, the Plastic solid is cut for the ceramic thermistor 



component of the shape of a chip of predetennined size, and ceramic thermistor 
component 12a before baking as shows drawing 4 (a) is obtained. 
[0024] Next, the ceramic ingredient of high specific resistance of the same 
presentation system as ceramic thermistor component 12a is prepared. That is, 
the oxide which consists of two or more sorts in Mn, nickel, Co, Fe, Cu, and 
aluminum is used as a principal component, and the ceramic thermistor 
ingredient of the shape of a paste containing at least one or more sorts in Zn, 
aluminum, W, Zr, Sb, Y, Sm, Ti, and Fe is prepared. This ceramic thermistor 
ingredient is an ingredient of high specific resistance [ a / ceramic thermistor 
component 12]. And it leaves the external electrode formation section to 
perimeter 4 side face of this ceramic thermistor component 12a, said high 
specific resistance ingredient is applied to it using methods of construction, such 
as TAMPO printing, ceramic thermistor component 12a before this baking is 
calcinated at 1000-1300 degrees C after that, and ceramic thermistor component 
12a by which high specific resistance layer 14a was formed in four side faces as 
shown in drawing 4 (b) is obtained. 

[0025] That is, high specific resistance layer 14a which covers four side faces of 
ceramic thermistor component 12a to band-like is formed in perimeter 4 side face 
of ceramic thermistor component 12a before baking by leaving the external 
electrode formation section, printing a high specific resistance ingredient, and 
carrying out coincidence baking with ceramic thermistor component 12a. 
[0026] Next, to the both ends of this ceramic thermistor component 12a, with an 
electrolysis barrel plating method, sequential formation of the nickel deposits 13b 
and 13b and the Sn deposits 13c and 13c is carried out, and chip mold ceramic 
thermistor 1 la as shown at drawing 3 and drawing 4 (c) is obtained. 
[0027] In addition, in the chip mold ceramic thermistors 1 1 and 1 la of this 
invention, the external electrode 13 is not limited to nickel and Sn that what is 
necessary is just the electrolytic plating film. 

[0028] Moreover, although the existence of an internal electrode does not ask in 
the chip mold ceramic thermistors 11 and 11a of this invention, an internal 



electrode may be formed on the surface of a green sheet in front of the 

laminating of a green sheet if needed, and an internal electrode may be formed 

in the ceramic thermistor components 12 and 12a. 

[0029] Furthermore, the ceramic thermistor components 12 and 12a of this 

invention may not be limited to a negative characteristic thermistor component, 

and may be positive thermistor components. 

[0030] 

[Effect of the Invention] As stated above, by forming an organic system insulating 
layer or a high specific resistance layer in a ceramic thermistor component front 
face, the chip mold ceramic thermistor concerning this invention can prevent the 
change in resistance of the ceramic thermistor component by the corrosion of the 
component at the time of electrolytic plating, and corrosion, and can prevent 
degradation of the anti-chip box reinforcement of a ceramic thermistor 
component, and dependability aggravation. 

[0031] Moreover, since Ag thick film paste is not used but an external electrode is 
formed only by electrolytic plating, the external electrode which excelled [ low 
cost ] in solder thermal resistance can be formed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the chip mold ceramic thermistor of the 
gestalt of one operation concerning this invention. 
[Drawing 2] The production process of the chip mold ceramic thermistor of 
drawing 1 is shown, and the perspective view of the ceramic thermistor 
component which covered (a) with the perspective view of the ceramic thermistor 
component after baking, and covered (b) with insulating resin, and (c) are the 
perspective views of the chip mold ceramic thermistor in which the external 
electrode was formed. 

[Drawing 3] It is the sectional view of the chip mold ceramic thermistor of the 
gestalt of other operations concerning this invention. 
[Drawing 4] The production process of the chip mold ceramic thermistor of 
drawing 3 is shown, and the perspective view of a ceramic thermistor component 
in which (a) formed the perspective view of the ceramic thermistor component 
before baking in, and (b) formed the high specific resistance layer, and (c) are 
the perspective views of the chip mold ceramic thermistor in which the external 
electrode was formed. 

[Drawing 5] It is the sectional view showing the conventional chip mold ceramic 
thermistor. 

[Description of Notations] 

1111a Chip mold ceramic thermistor 

12 12a Ceramic thermistor component 

13 External Electrode 

1 3b, 1 3c Electrolysis deposit 

14 Insulating Layer 

14a High specific resistance layer 
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